Introduction
The status of nasal vowels in Haitian Creole (HC) and in French lexifier creoles in general has been the object of a considerable literature. However, its analysis has remained impervious to various types of phonological approaches. The nasal vowel system of HC has posed two major problems: (1) the determination of the total inventory; (2) the analysis of nasal vowels occurring in the context of adjacent or nearby other nasal segments. There is a further issue that has proven even more untractable: the analysis of nasalization phenomena occurring in the post-posed clitics, the third person singular pronoun li and the definite determiner la. Even more complex but relatively unexplored by phonologists are nasalization phenomena associated with the possessive pronoun in northern varieties of the language, for example [papam] alternating with [paparam] and [papa a mwe] 'my father', [dwam] alternating with [do a mwe] 'my back' (Valdman 1978) .
The maximal inventory of nasal vowels of HC comprises five units; its major differences with that of Referential French (RF) is the presence of a pair of high vowels and the absence of the front rounded vowel, see Table (1) . There are also significant differences in the phonetic characteristics of the various phonemes that will not be dealt with here.
(1) Nasal vowel inventories of HC and RF
Haitian Creole Referential French i~uẽ~ä~∞~ oe~oã~a~
The absence of contrastive pairs have led some linguists to consider the high nasal vowels as allophonic variants (Valdman 1978 , Dejean 1980 ) whereas others arguing from parallel distribution between these vowels and the other three have accorded them phonemic status (Tinelli 1974 , Cadely 1994 . At this stage of our study we maintain that high vowels may undergo contextual nasalization but we do not have convincing evidence to claim that they are underlyingly nasal.
But the major problem in the treatment of nasal vowels remains their presence in the environment of nasal consonants. Unlike in RF where these vowels are absent before word- The pervasive presence of nasal vowels in the environment of nasal consonants has led phonologists to posit general rules of regressive and progressive nasal assimilation (Hall, Note that in this form in addition to the nasalization in process there is a vowel quality change that will not be discussed in this paper.
1953, d 'Ans 1968 , Tinelli 1974 ). However, not all oral vowels are affected by these putative rules, as shown in the contrastive pairs in (5) and cases of optional nasalization (6).
(5) ne~'nose' ne 'knot' ma∫ 'handle' ma∫ 'step in stairs'
Besides the cases of optional nasalization, there are minimal or near minimal pairs that show a contrast in polysyllabic words, see (7).
moñit∞ 'computer screen' monit∞ 'teaching assistant'
In this paper, we will review previous approaches to the analysis of the nasal vowel system of HC, all of which either fail to account for empirical data or violate various theoretical principles of current autosegmental phonological theory. We will then propose an analysis in which, while we return to early solutions that recognized underlying nasal vowels, we remain within an autosegmental framework but also take into account lexical information.
In Section 3 of the paper we deal with regressive assimilation and in Section 4 with progressive assimilation. For the sake of economy, we limit that latter section to phenomena occurring word internally, leaving for subsequent research the more thorny issue of progressive assimilation in postposed clitics, notably the third person li and the definite determiner la, as well as various sandhi phenomena characteristic of northern dialects of HC (Etienne 1974 , Valdman 1978 proposal, the most important of which is that the associated rule would be required to delete the post-vocalic /r/ which, furthermore, never surfaces 3 .
The problem of variation
The regressive assimilation rule (7a) is also inadequate because it fails to take into account two empirical facts. As pointed out by Valdman (1978:65) . Note also that this hypothesis implies that HC lexemes are direct reflexes of RF. As Chaudenson (1992) and Valdman (1992) point out the target accessible to the creators of HC was more likely a variety of non-standard dialects and sociolects of French (regional and vernacular varieties). In some of these, as reflected in present-day overseas varieties of French, post-vocalic r was considerably weakened, if not absent. Furthermore, there exist forms, some cited in Cadely (to appear-b), for which one cannot posit an underlying /r/ and that do not undergo nasalization: e.g.,
As Cadely (to appear-a) underscores, for most lexemes containing the structure XCVNVX the basic lexicographic resources for HC (Valdman et al. 1981 , Valdman et al. 1996 , Freeman & Laguerre 1998 list both nasalized and non nasalized variants. A frequency list (Vernet & Freeman 1988) shows that absence of nasalization dominates: 876 instances versus 498 showing optional nasalization.
Previous autosegmental analyses
Several efforts have been made within an autosegmental framework to account for nasality in HC (Cadely 1994 , to appear-a, to appear-b) or Saint Lucian Creole (SLC) (Bhatt and Nikiema 2000) . Cadely (to appear-b) has proposed that nasality is derived in HC from a non-associated nasal consonant following the vowel that, by the nasality parameter, is incorporated into the nucleus. Bhatt and Nikiema come up with a similar proposal featuring an adjacent [n] . According to them, an adjacent consonant can only be linked to the rime, and in this particular case to the nucleus.
Cadely's analysis might account for vowel nasalization in French since that language lacks the sequences nasal vowel (V) plus morpheme final nasal consonants (N) displayed in (2d). However, it encounters several problems in accounting for the more complex HC data.
In his proposal the underlying representation of [∫am] and [kanif] are, respectively, /∫a(n)m/ 4 and /kanif/. The former (12a) does not contain any skeletal slot for the /n/, whereas the latter (12b) does. When there is no slot (12a), the nasal attaches to the preceding nucleus by the 'nasality parameter' (Prunet, 1992) .
In the case of the doublets ([fañal] ~ [fanal]) Cadely proposes two possible configurations: with or without linking (13):
But (13) does not account completely for the two variants because Cadely does not specify under what conditions the floating /(n)/ is or is not to be associated with the nucleus.
What his analysis lacks is some rule or principle governing the modalities of the association and a motivation for the variation.
From a theoretical perspective the representation of [fañal] as /fa(n)nal/ incurs the violation of two major principles: the Obligatory Contour Principle and the syllabic structure requirements. According to the former (Goldsmith 1976 , McCarthy 1988 ) adjacent identical elements are prohibited. Representations containing two nasals segments in adjacent positions, as is the case for (/fa(n)nal/ and /va(n)n/), are ruled out by the theory. Adducing evidence from several languages Kaye, Lowenstamm, Vergnaud (1990) show that to be well formed a syllable must adhere to binary branching. The syllable may branch into two rime branches in order to have a nucleus and a coda but it is not allowed to have a branching nucleus within a branching rime. If the underlying representation of [vañ] and [vat] are, respectively /va(n)n/ and /va(n)t/, then there is a branching nucleus within a branching rime, which constitutes a violation of the syllabic structure requirements (14). 
Toward an alternative analysis: biconstituency of underlying nasal vowels
We propose that vocalic nasality is both underlying and derived in HC. Although autosegmental analyses have shown a marked preference for derived nasality, we claim that the complex HC data we present here provide sufficient evidence for the need to posit underlying V~ 's. We follow Paradis and Prunet (2000) who argue that V~'s are underlying in French, as well as in Hindi and Portuguese. They claim that, although V's do not have longer durations than oral vowels, they are biconstituent, but at the root level rather than the segmental level. As shown in (15) these vowels consist of one segment with two root nodes: one of them carries the features of the vowel, the second one bears the nasality feature.
5 Our translation of the author's statement: "la nasalité est associée à la voyelle au niveau lexical" 6 These authors derive the nasality feature by default from the feature specification of the segment. It is indeed the case that the status of nasality is the subject of controversy among autosegmental phonologists but most consider that nasality holds an autonomous node at the root level. Another theoretical problem stems from these authors invoking Government Theory wherein syllables have no branching rimes and codas are replaced by onsets preceding empty nuclei. In their derivation of [πam] and [vjañ] (2000:39) , they seem to suggest, erroneously in our opinion, that the syllable structure is part of the underlying representation: the latter is composed exclusively of phonic material. Finally, the model Bhatt & Nikiema operate with is extremely complex: onset positions that are difficult to motivate are associated with coda positions while at the same time diffusing nasality to the vowel. Then, when the vowel has become nasalized, it spreads its nasality onto the coda. Since we associate nasality with vowels, not adjacent, floating, or unassociated consonants, our analysis doesn't run into this sort of problem. To support their claim Paradis and Prunet adduce empirical evidence from borrowing.
They examined the incorporation of lexical items from donor languages exhibiting different types of nasal vowels into the phonological system of a single recipient language. They show that different patterns appear in the recipient language depending upon the nature of the nasal vowels in the donor language. If the nasal vowels are underlying in the donor language, and if the borrower language does not possess underlying nasal vowels, then they are unpacked in the borrower language, as is the case of the reproduction of French lexemes containing nasal vowels by speakers of Canadian English. If, on the other hand, they are not underlying, i.e., the product of nasal assimilation or spreading, then they appear in the recipient language as oral vowels, i.e., the set of features specifying the vowel quality without the nasality feature, as is the case in the reproduction of Malay lexemes by these same anglophone speakers. Accordingly, we divide this section in three parts corresponding to each of these three types of data but, as will become clear below, we need to subdivide the first type into two subcategories.
Underlying nasal vowels
It appears superficially that the examples in (17ai) and (17aii) should be derived from the same underlying structures and the operation of the same principles, but in fact they differ fundamentally. We deal first with cases of obligatory surface nasalization like [∫am] [*∫am] 'room'. These are handled by positing underlying V's with root nodes characterized in (15) above; these V~ 's occur in all environments, including before N, and contrast with corresponding oral vowels (18). (18) In the form containing the derivational suffix /-aj/, (20a), the voice stop occurs in the onset of the syllable and it retains the features of the underlying form. However, as shown in (20b), in the root form the consonant is associated with the coda and attracts the nasality of the vowel. The nasal vowel spreads its nasality over the following segment that shares with it a position in the rime.
[+nas]
[lãgaj]
[la{] To be sure, there are considerable differences among speakers about which lexical items undergo optional nasalization and intra-speaker variation as well. Nonetheless, the situation in HC differs markedly from that reported by Bhatt & Nikiema (2000) for SLC.
Those native speakers we have consulted and the available lexicographic resources clearly identify lexemes where nasalization is not permitted.
Nasalization in derivational morphology
Another phenomenon involving the assimilation of nasalization in HC occurs in the derivation of denominal verbs by the adjunction of the verb forming suffix /-e/, the most productive affix in the language, see (4). Nasal assimilation spreading rightward from vowel to vowel across a morpheme boundary also occurs with the definite determiner (22): (22) The outward similarity between the spreading of nasalization in (4) and (22) would lead one to postulate nasal harmony in which nasality spreads rightward from the nucleus of the root form to the suffix. However, this hypothesis runs afoul of the data in (23) where there is no spreading. These militate against vowel harmony:
(23) kot + e 'account' > kõte *kote~ 'to count' avas + e 'advance' > avase *avase~ 'to advance' flam 9 + e 'flame' > flabe *flabe~ 'to singe'
πam + e 'leg' > πabe *πabe~'to cross over'
The absence of nasalization in the forms in (23) but its presence in those in (4) indicates that it is crucially dependent on the presence of a root-final N. However, as shown in (24) 11 As a general rule, the inserted segments remain high on the sonority scale.
Conclusion
In this paper we have started from the traditional view that vocalic nasality is underlying in HC, that is, V's must be indicated in the lexicon. A marked feature of HC is that these vowels occur before N yielding surface contrasts following Paradis & Prunet (2000) , the V~ and the contiguous N are situated on separate tiers: the two segments are adjacent in the linear sequencing of segments but not at the level of root nodes.
Another distinguishing feature of our analysis is that the first and second processes are optional and autonomous and that they affect only previously marked lexical items. It appears that non-inherent nasality is an innovative feature of HC. But the empirical basis of currently available descriptive studies of the language is not robust enough for us to hazard such a generalization.
It is no doubt the case that some sort of nasal assimilation, probably vowel harmony, and hiatus repair strategies also contribute to the puzzling allomorphy of the definite determiner, but the treatment of this complex problem is beyond the scope of this study.
Finally, in an early treatment of HC nasal vowels Valdman (1970) 
